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folded over, but also those that had once been folded over but 
are so no longer. 
NOTES 
1. As Harrison points out, a turned-down corner (whether 
still turned down or straightened out) is not necessarily a 
proof of Newton's interest, since the page could have been turned 
down by a later owner or user of the library. 
2. See my article, Newton and Keplerian inertia: An echo 
of Newton's controversy with Leibniz. In Science, medicine, 
and society in the Renaissance (Festschrift for Walter Pagel), 
Allen G. Debus, ed., Vol. 2, pp. 199-211. New York: Science 
History Publications, 1972. 
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Although Leibniz pursued the study of what is now termed 
"combinatorics" intermittently from 1666 to 1715, only the 
Dissertatio de arte combinatoria (1666) and a short essay on 
probability are known to have been published during his life- 
time. Furthermore, although he conducted an extensive corre- 
spondence with mathematicians throughout Europe, he seems to 
have met with relatively little response from those with whom 
he discussed his work in the field of combinatorics. Later in 
life, he found little time to continue his studies, and, aware 
of their incompleteness, he hesitated to communicate his findings. 
Until the present century, comparatively little was known in 
any detail of the nature of his investigations or the extent 
of his achievements. Indeed, it is possible that the emphasis 
placed by Leibniz himself on the ars combinatoria as the ars 
inveniendi in association with the characteristica universalis 
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has acted as something of a deterrent to historians of mathe- 
matics; they may well have felt that there was not likely to be 
enough material to justify the enormous expenditure of time and 
labor required to examine the voluminous Nachlass in the neces- 
sary depth. Even the Ars combinatoria has largely been studied 
for its philosophical rather than its mathematical aspects [l]. 
After some ten years of working in this field, Eberhard Knobloch 
has restored this imbalance. 
In Volume XVI (subsequently referred to in this review as 
the text) Knobloch has selected, from the 7300 folios of the 
mathematical Nachlass preserved in the NiederGichsische Landes- 
bibliothek in Hanover, sixty of the most important papers con- 
cerned with combinatorics, which are here published for the 
first time. One notes, without surprise, that the suggestion 
that Knobloch should undertake these studies came initially 
from the late J. E. Hofmann of Ichenhausen. Hofmann always had 
an eye for a promising young mathematician with an interest in 
history and a readiness to engage in a research project requiring 
many years of exacting study. In this case he once again demon- 
strated the acuity of his judgement. Knobloch's subsequent work 
was pursued under the guidance of C. J. Scriba of Hamburg. 
The style and manner of presentation of the text follow the 
rules established for manuscript references, variant readings, 
dubious datings, and bibliographical references in the SFimtliche 
Schriften und Briefe 121. Footnotes, almost without exception, 
refer only to matters relating to the transcription of the orig- 
inal papers. At the end of the book is a list of manuscript 
sources (giving the pages on which these are printed) followed 
by a list of the names of persons referred to specifically by 
Leibniz (together with dates and page references). All explan- 
atory and interpretative material is included in Volume XI (sub- 
sequently referred to as the commentary). In each volume two 
plates of typical pages from the manuscripts illustrate the 
problems Knobloch encountered in transcribing this incredibly 
difficult material, and he is to be congratulated on the skill 
and perseverance he has shown in completing the task. 
Selection was, from the outset, far from easy. The classi- 
fication made by Knobloch of Leibniz' work in this field is as 
follows: 
1. combinatorial theory in the narrower sense, i.e., the 
calculation and derivation of formation rules for what are now 
known as combinations and permutations; 
2. symmetric functions (arising from the study of equations 
of the third and higher degrees); 
3. partitions of the natural numbers, i.e., to find a gen- 
eral formula for the number of solutions of the diophantine 
equation n1 + n2 + -a- + nk = n, where 1 C n1 .C n2 5 -*- < nk; 
4. determinants (arising from elimination in systems Of 
linear equations and equations of higher degree); 
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5. probability and related applications. 
Because of the great volume of material available, Knobloch 
has restricted himself, in the first instance, to the first 
three of these themes. Further, in dealing with symmetric func- 
tions, he has tried to make his selection in such a way as to 
avoid too great an involvement with the theory of equations. 
Even so, because of Leibniz' concept of the ars combinatoria 
as the ars inveniendi the overlap between the papers in the 
three sections is considerable. In each section the papers 
have been arranged, so far as possible, in chronological order, 
so that insights can be provided into the progressive develop- 
ment of Leibniz' understanding, despite his countless errors 
and mistakes. In a recent publication [3] (which I have not 
seen) Knobloch has brought together a collection of papers on 
the determinant theory of Leibniz. Biermann [43 has surveyed 
in some detail the most important papers on probability. 
In Volume XI (1973) Knobloch provides what is termed a "com- 
mentary" on the text--but indeed he does much more than this. 
The commentary includes: 
1. a survey of the development of combinatorics up to the 
time of Leibniz (pp. l-23, et passim); 
2. an analysis of the motivation and mathematical content 
of the Dissertatio de arte combinatoria; 
3. a critical and interpretative study of the manuscript 
sources given in the text; 
4. a survey of the development of partition theory after 
Leibniz (pp. 168-170, et passim); 
At the end of each section there is a summary of the progress 
made by Leibniz, whether in introducing new problems, improving 
definitions or notation, or in actually concluding an investi- 
gation. The commentary is in German, although there is an 
English summary (pp. 242-243), not, unfortunately, particularly 
well written, but clear enough to indicate what serious students 
need to look for in studying the Latin text. It is worth men- 
tioning that, over the past decade, Knobloch has contributed a 
substantial number of papers on this subject, two of which are 
in English [5]. 
Although there was a gap of some three years between the 
publication of the commentary (1973) and the text (19761, ideally 
the two volumes should be read together; for, despite the clarity 
with which the text has been presented, the material is in itself 
guite difficult. It would be far from easy for the unskilled 
reader to find a way through it without the careful guidance 
provided through the commentary. 
As mentioned earlier, any attention given to the Arte com- 
binatoria has previously focused on its philosophical aspects. 
While Knobloch concentrates, both in his analysis of the mathe- 
matical content of the Arte combinatoria and in his subsequent 
selections and commentary, on Leibniz' contribution to combin- 
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atorics, full credit should be given to him in that he misses 
no opportunity to underline the role which it played for Leibniz 
as the ars inveniendi. It was intended to provide a mechanical 
procedure for obtaining new and true discoveries. In particular, 
Knobloch stresses the importance attached by Leibniz to the use 
of tabulation. Leibniz used tables with a considerable measure 
of success to derive theorems (inductively); from these theorems 
he hoped, by establishing them on a sufficiently general basis, 
to ultimately eliminate the need for further tables. 
From suggestions made in the commentary and from a detailed 
study of the text it appears that in many cases Leibniz antici- 
pated results arrived at and published by others many years 
later. A satisfactory history of combinatorics has yet to be 
written, but when it is, due credit should be accorded to Leibniz. 
It is impossible in any review to do more than mention some of 
the most significant matters to which Knobloch has drawn atten- 
tion. With the full publication of the text it has become pos- 
sible for anyone seriously concerned with the modern history of 
combinatorics to verify the claims made for Leibniz and to com- 
pare his methods and results with those of his successors. 
Knobloch has already, in countless pages of the commentary, laid 
the foundations for such studies. Even in the Arte combinatoria, 
Leibniz, although unfamiliar with the work of contemporary math- 
ematicians, was beginning to investigate problems not previously 
explored by others. During his creative period in Paris (1673- 
1676) he familiarized himself, to a certain extent, with contemp- 
orary work in this field and was able to develop his own work 
on combinations and permutations. 
Together with Tschirnhaus, Leibniz engaged in algebraic 
studies; attempts to solve the general quintic equation led him 
to an investigation of symmetric functions, and in 1676, prob- 
ably during the journey from England to Holland, he found the 
multinomial theorem. Returning to Hanover, he built up a "cal- 
culus" of symmetric functions and subsequently stated explicitly 
the so-called Girard formula for power sums (1678-1682), later 
published by Waring (1762). A further use of partitions in the 
attempt to divide products led (before 1700) to a table corre- 
sponding to Stirling numbers of the second J,in(l (Stirling, 
1730). In later life, and corresponding only with Overbeck, 
the Wolfenbiittel headmaster (who supplied him with laboriously 
calculated tables on the partition of integers), Leibniz found 
correct rules for partitioning integers into two and three parts 
and was led inductively (1712-1715) to the recurrence relation, 
& = P$+ + P$i, usually attributed to Euler (1751). 
Notwithstanding the amazing success of Leibniz in exploring, 
and in some cases resolving, some of the more difficult problems 
in combinatorial theory, the main interest for historians of 
mathematics will lie in the study of the text. With the publi- 
cation of the original studies in which his countless errors and 
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even failures are shown, we have a rare opportunity to study 
the ongoing work of a creative mathematician at first hand. For 
many the main interest will lie in the methods employed by 
Leibniz in his constant search for general rules; others may be 
more concerned with his constant endeavor to improve terminology 
and definitions and to invent appropriate symbols in which to 
express his developing ideas. 
More generally, the background material Knobloch has pro- 
vided on the history of combinatorial problems from the earliest 
times to the present day should prove invaluable in suggesting 
further areas of research. Although there is no subject index, 
the bibliography (Vol. XI, pp. 259-273) includes references from 
Plato to Bourbaki. 
NOTES 
1. Couturat, L., La logique de Leibniz, Paris, 1901 (re- 
print, Hildesheim, 1961). Couturat (pp. 478-500) emphasizes 
that the term ars combinatoria as used by Leibniz should not 
be identified with combinatorics in the modern sense. It in- 
cluded algebra and the theory of numbers and extended quite 
generally over the whole field of mathematics. 
2. See Gottfried Wilhelm Leibniz: Sdmtliche Schriften und 
Briefe, Series VI, Vol. 6, pp. xi-xiv, xxviii-xxix, Berlin, 
1962. 
3. Knobloch, E., Der Beginn der Determinantentheorie, 
Leibnizens nachgelassene Studien zum Determinantenkalkul, Arbor 
scientiarum, Series B, Vol. 2, Hildesheim, 1980. 
4. Biermann, K. R. See Vol. XI, Bibliography, pp. 258-275. 
5. Knobloch, E., Musurgia universalis: Unknown combinator- 
ial problems in the age of baroque absolutism. History of 
Science 17 (1979), 258-275; The mathematical studies of G. W. 
Leibniz on Combinatorics, Historia Mathematics 1 (1974), 409- 
430. 
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The Paris years of Gottfried Wilhelm Leibniz, 1672-1676, 
represent a time of exceptional ferment in his life as a math- 
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